1. Introduction {#s0005}
===============

Oculomotor synkinesis rules out a vasculopathic etiology, and is commonly thought to occur with aneurysm, tumor, and trauma. Pupil involvement in a third nerve palsy is also often associated with a compressive etiology, such as aneurysm or tumor. Cystic lesions of the cavernous sinus are rare, and include epidermoid, dermoid, and arachnoid cysts, which demonstrate differing patterns on imaging, helping to distinguish among them.

The purpose of this case report is to present a patient with a pupil-sparing third cranial nerve palsy with aberrant regeneration secondary to a cavernous sinus arachnoid cyst.

2. Case report {#s0010}
==============

A 66 year-old woman presented with a 1-year history of diplopia and a 4-month history of right-sided ptosis. She denied pain, headache, or trauma. Examination revealed best-corrected visual acuity of 20/20 in each eye, with no dyschromatopsia or visual field loss. Pupils were normally reactive and isocoric in both bright and dim illumination, with no light-near dissociation or relative afferent pupillary defect. Exophthalmometry measurements were 16 mm in each eye. There was a 2 mm ptosis of the right eye, with palpebral apertures of 9 mm OD and 11 mm OS. There was lid retraction of the right upper lid on down gaze ([Fig. 1](#f0005){ref-type="fig"}). Levator function was asymmetric at 15 mm OD and 20 mm OS. Ductional limitations were noted in the right eye: supraduction (70%), infraduction (80%) ([Fig. 1](#f0005){ref-type="fig"}). Cover testing revealed a reversing hyper deviation with left hyper in upgaze and right hyper in downgaze. There was no reported asymmetric sensation in the distributions of cranial nerve V1 or V2.Fig. 1Center: (primary gaze) Right ptosis and lack of pupil involvement. Top: (upgaze) Right supraduction limitation. Bottom: Elevation of right upper eyelid on infraduction, and right infraduction limitation. Right: right-gaze. Left: left-gaze.Fig. 1

Due to the incomplete pupil-sparing right third cranial nerve palsy with synkinetic movements of the upper lid, CTA of the head was performed, and showed no indication of aneurysm. Subsequent MRI demonstrated a cystic lesion of the right cavernous sinus. The cyst followed the CSF signal on T1, T2, and FLAIR imaging, and showed no restricted diffusion ([Fig. 2](#f0010){ref-type="fig"}). This pattern is most consistent with a right cavernous sinus arachnoid cyst. The patient has been followed with serial observation by neurosurgery. She was prescribed distance prism glasses, with a clip-on near correction, which increased her comfort and eliminated her diplopia most of the time.Fig. 2MRI sequences as indicated. Note arrow pointing to location of right intracavernous cystic lesion. The cyst follows the CSF signal on all sequences, and shows no restricted diffusion on DWI, consistent with an arachnoid cyst.Fig. 2

3. Discussion {#s0015}
=============

Arachnoid cysts occur with a frequency of only 1% of all intracranial space-occupying lesions, and usually contain CSF \[[@bb0005]\]. They have been documented to occur with greatest frequency in the sylvian fissure, and with decreasing frequency in the cerebellopontine angle, supracollicular region, vermis, sellar and parasellar area, interhemispheric fissure, and cerebral convexity \[[@bb0010]\]. Arachnoid cysts in the cavernous sinus are quite rare. Radiologic features of arachnoid cysts include homogeneous low density on CT imaging, with T1 hypointensity, T2 hyperintensity, FLAIR hypointensity, and no restricted diffusion noted on MRI imaging \[[@bb0015]\].

The first case of a symptomatic arachnoid cyst in the cavernous sinus was reported in 1999 \[[@bb0020]\]. That patient presented with an incomplete pupil-involving third cranial nerve palsy with no associated synkinetic movements. Since then, there have been only a handful of other reports of intracavernous sinus arachnoid cysts with associated neuropathy, but none with a third cranial nerve palsy \[[@bb0025], [@bb0030], [@bb0035]\]. There has been a report of a third cranial nerve palsy, without mention of aberrant regeneration, secondary to an arachnoid cyst in an oculomotor cistern(OMC) which atypically extended into the orbital apex \[[@bb0040]\]. The OMC is a CSF filled arachnoid-lined dural cuff which is continuous with the basilar cisterns, accompanies the third cranial nerve as it enters the superolateral cavernous sinus roof, and typically terminates near the anterior clinoid process \[[@bb0045],[@bb0050]\].

In the case presented here, there is an arachnoid cyst arising from the OCM in the right cavernous sinus, resulting in mass effect on the right third cranial nerve. To our knowledge, this is the first reported case of both a pupil sparing cranial nerve III palsy and aberrant regeneration of the third cranial nerve from an intracavernous arachnoid cyst. Although rare, intracavernous arachnoid cysts should be in the differential diagnosis of cranial nerve III palsies, with or without pupil involvement, and with or without features of synkinesia.
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